play(s) a key role in the development of heart failure: myocytes, extracellular matrix, and/or vasculature?
Coronary arterial disease is a main cause of heart failure. But most published research and techniques have been focusing on coronary arterial main branches, and only recently has microvascular dysfunction been getting more attention (6, 14, 16) . Coronary microvascular dysfunction was observed in patients with hypertrophic cardiomyopathy. But its detailed role in heart failure is not very clear because accurate quantitative assessment of microvascular function and myocardial ischemia is not easily feasible in clinical practice and bench research, especially in rodents (1, 12) . Microvascular obstruction, index of microcirculatory resistance, and hyperemic microvascular resistance were widely used parameters to identify microcirculation dysfunction. Invasive methods were based on principle of thermodilution or Doppler flow with guide wires (1), whereas noninvasive positron emission tomography (PET) served as a gold standard for noninvasive assay of myocardial blood flow (5, 11) . However, there is no solid proof to directly correlate coronary microvascular dysfunction to ischemic heart failure in vivo in human patients and animals to date, which is probably due to the lack of proper model and the need for more advanced finer techniques.
In this current issue of the American Journal of PhysiologyHeart and Circulatory Physiology, Chen and colleagues (8) reported their serial studies on coronary arterial disorder in congestive CHF in rats. The authors showed successive vascular changes of coronary arteries from main, middle, and small arterial branches to arterioles and capillaries in the CHF model. Heart failure was induced by chronic aortic constriction with ischemia-reperfusion followed by aortic debanding. Their main hypothesis is that the development of heart failure is associated with vascular disorders that occur in not only main branches of the coronary artery but also arterioles and capillaries. The capillary structural disorders found in CHF hearts were diverse to include stenosis, nonlinear arrangement, curled shape, drastic changes in diameter, proliferation, and roughened surface texture. Capillary disorder can be one of the critical contributing factors to the energy starvation that leads to the reduction of intrinsic contractile properties of the underlying myocytes. However, it is still a big challenge to simultaneously assess myocardial contractility and microvascular blood flow in rodent animals.
Future studies on the role of coronary microcirculation disorder (CMD) in CHF should involve the assessment of 1) the correlation between the degree and range of CMD and heart failure, specifically, the impact of the regional CMD on the global cardiac pumping function of the heart (contractility) by using invasive and noninvasive techniques; 2) the relationship between narrowing (atherosclerotic) of the main arteries and the impact on distal and proximal capillary disorders, which assess the importance of the global coronary blood flow reserve to the regional blood flow disorder, as well as to microvascular and endothelial dysfunction; and 3) an evaluation of the impact
